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MANUFACTURE OF SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 
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Abstract 



PROBLEM TO BE SOLVED: To reduce the shave-off amount of an insulation film surrounding the connection holes and 
size shift amount of the connection holes, when removing a characteristics deteriorated layer after the formation of the 
connection holes by the SAC technique. 

SOLUTION: After connection holes 1 1a are bored self-alignedly into an insulation film 8 and a layer insulation film 9a on 
a semiconductor substrate 1 by a highly selective etching, a slightly anisotropic dry etching using a CF4 /Ar, CF4 /02 or 
CF4 /02 /Ar gas is applied so as to remove a characteristic-deteriorated layer formed on the exposed part of the 
semiconductor substrate 1 , due to boring of the connection holes 1 1 a by the highly selected etching. 
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r ) Miif 2 0 0 ow. T$mm<?>&mw&iii. 
mm 1 4 0 owgiet** . Masti. ±»«s/ 

ffiffi/T»«ffifci3VvC**l<e*l, fltf.if2 0/6 0/ 
-lOJKglTCfci. =S:*5. £*U2, t/y'XKX??; 

[0 0 6 1 3 gwc, «a|(«RBU:feHTB, 
SMI lb*^*Sfcfcfcfflv*fcx v *y/iH&*> 

[00 6 2] fcfc, ^NWMHKlfctJVi-CT^^l 2# 

mfftt 1 3 a #S2fi£$ flT W« . 
[00 63] H5KSrf J: a fc. 1 

Bz , mar y y mxz fifcfflastfcK u u a y *^ 

*6**K14b*CVD^tJ:o-C)«aStl!N-4. 
[0 0 6-4] -?-<0#f*cJ114b±t. h'7 « 

£agft)I14a, 14bfcJ;tf7.*?lll0b«:Jf<Kx 
•y^y^K^-TSifctiO. ##I14a, 14b, 

Ob3&»&3r*t*vh«BL*JMW-ft. 
[0 0 6 5] iOf-y K8BLB. lbSrilt 
T * * 'J -k A*SWHM O S • F E T<0^mWWW* 1 3 b 

[0066] =5rfc, ¥mfomU 1 fc#*3*ifc¥*ftlK 
81 3 bli. DRAMtfDKJtXg+waJSICJ: 9 JEM 

MOS • FETQ#*JM§fVC^I>. 
[0067]»vc, 7*hUiSA}>$:m;ltt£. 0 
6te5**-J:dlc, ¥**SKl±fc:, Wilf^yavK 
flJ^*»^**«IBMMa89 c &CVDST«Lt 

5£CVDart*ifl8H-&. 

[0068] 1 Mitr ^ y 3 

>mtmmfr^%mffflmm9 dzcvD&xmm 

16fcCVD8rC*»t4. 

[00693 »we, zvi&mm 1 6±c, <ruif y v 



WStt. flUtfS 00^20 0 0 AglTCa*. 
[0070] ^V^T. i<?)?X?Il OcKftWC**.' 

yti^ffliggHBgjaaBW^ * h y y 7 << mats* 

fijfitft#u vyny*^^-7x^^ttaL. .in* 
x •/ ^-/\'.y £ b iz i. 0 , m 7 i>z5jktX 0 lz-?x 7 
HI 0 cOlPffllB:7A?fflW^ F<7*-;H 0 d 
iiitt. ^;R10cW--y^ 

«t a 4: \^x\^h^mjmmmm.^htdf>xhh . 

[0071 ] %<m. Zcr>-?X?m 1 0 c JtflM F 

;H OdSrX /f-y^vx^t LT. 
ffl**flW<ttfililll 6, «3lttttDt9d. ttiftRl 5 

fccti/«ra^M9c 9bn7f>/ii«a 

-fl>. ^Ml 1 cOSgti. HilfO. 3 6-jumS 
comwmii. JJBLfcJMKLl 1 a, 1 1 b»i« 

[ 0 0 7 2 ] <X^X\ ipmWB. 1 lie, Witfl) yifi 

m\ztdzmm<v ^y § 5 0 o~i 

000 Agjto#*)i 1 7 £«sa Lfca. -e^±ffi(c . 

WitfS^'J aylMfcil***^^*!*? 3 0 0 0~6 0 0 

0 kws.<r>mm 1 8 $r7-7Xvc vDis»fc j: ^xm 

[ 0 0 7 3 ] ZrtWm 1 7J4«g!?L llcrtt 

ta^a^ii-c 7-7^1 2*mtx**v*>i>mimM 

0 S ■ F E TWfBrtr<0#W*MW* 1 3 a 

§nrv^*. *^;c:co^i*cigi 7±.cramm8it. 

TIMcDis y 3 ylMUB i 0 1 ^x >y h x -y f - y^JPitc 

m&*-yi-)/-b<Dm^tmmx'BfS<.ztix\^. z 
mx o t fi^k . a<ois-c-€-«ttiai 1 s t ^y a 

VBMfcjRfc £f3"*fc:l»*-*-4l6lc, t^WMIl 8^ 

1 ^fficotf^o^v M*-0)Wz hmS&tiX^hZtfr 
H , {-(^xt&ttR l 8 jW6aH»*3*USr^ 3 *> v y 3 

[0 074] KV^T. -e<0ffi»l!ll8, »*J8ll7*J«fc 
t^V^^JKl OcCfeHT. 7* hUi/Xbfrt>Miij-t 
l)Si5^K7-fX.y^y/a^C«fco-CX.yf"y/H^ 

•f I) i t i 0 , 08 tiZifitX o iz. *\ni,?<rmm 

mffi^J^P 1 9 afcitA'ifeiiHl 8 a£JEM-f 

fc, 7X?I10c, 1 0dt#S«fliOSgPl 9ac7) 

-®&mf8,ix^&. 

[0075] %oy&. mm&\±xz, mwffl&SL 
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SrR I E=5ri:*c7)M^rttK7^x-/f-y^j£tJ:-5-Cx-y 

8 a<7)ilH(Cdf * ^^^OSSWfttf)fl|» 1 9 b SrJgjR 
tft. 

[0.0.76] . 7 -y fcjflv vfc^x 7 

hx-yf-y/^iO. Ml8a, 2 0^Bfe*L,-» 

1 O-fcjjsrt-JlSfc, nfiJBa^^^SflWSI 9 
(19a, 19b) Srffi^tft. iLOBL J|iattlklll9 
diCMJfl^Wl 6#'7X>y hx-y^y^'cox 
h -y^fc LTWW-*fc«>» *^T/I<9*IBBfi|£iBl9 d 

mmmzm-fz tiz* 0,011 j: ? tc, >-y 
nyM-ftm^fflK^unygs-ffcis^^LT. yy^ 
ysflaws y 3 >mtm*hti:h®mmm 2 1 

[0 0 78] *C08L ^*S^l±t. «x«ffiffitS 
;tfyyy3y^ftft«ftJl£cvD£T*tt»U ^0 
##:JKSr7 * M^** hS-7X^{cLtx-y^->'7'-ri. 
CttiO. **;*i'*<»57'l'-h«ffi2 2*JBj£U 

mmwmmco*^;^? c zBi&ti . 

[0079] &ivt\ ¥gftfflRl ±tc. «itr^y 3 
y^bi*^^5«Sffi^)S9 e^CVDSftioT 
m»L. -?-<D±ffi$\ fiflitfCMPffifci-j.TTffl'fkL 
fctfc. -?"CO±t . SI 1 fffift 2 3a ZMffctl . 

[0080] ^comiiiie^2 3a{i. mtx+*y\ 
'■9 y y^a, cvD&teitfx^-y 9 y y^&treTi 

£*)BtfL2tlX^&. 

y®itmm>$>%&Mmmm9 1 zcvDm>fc&~> 
®m9f fc«wL«»Lu s&t, zmmmmm9 

[0082] i<o»2«BH2 3 bf± mtatyrx 

fy, Tfr§-yj>t$xxm{te-f>^frtt&mtm 
£ c VDffi, x/\-'y ? y vjr&xtfxn*, 9 y y/ft^ 

V^77^ gists Jtf h* 5>f x y+yffflilzj: -> X'* 

xy^'-f ft Z t liZX r>XB&fh . 
[00 83] ^^»2JgiSli2 3b*»a-f4 

JBBB6HW*CVDi6T»/fiLfca, *«0±fc»3JlK 

JJE» 2 VSNl 2 3 a t (5) t T*J> ft . 
[0084] 111:, ¥aWHHKl±fc, flitf^ya 



y»fl«a> 4>&ft Slffl«a]I£ c v Dffi^t: J; o t*» 

u m3mw&zw§.thzkiz£r), *mm<oBBi 

^DRAM<7)^XA7*n-fe.x£ifc7 - tft. 

[0085] i«0 X 0 fc, *HSfi^li 1 £ Jfttf , Jit 
T«l£f#ft £ t «<aTfg 1 & ft . . 

[0086] (1). . SAC7n-lrX^©f^!PICt5^TX 
vi-ytftfXb LXC F 4 /Ar^Jffll^SM 

cor i E^asrjs-r^ fctei 0 . swoafirfcisftftaj! 

Jt (S i CS/^yaySMJB) £CDEWW5*&i: 
««H8*fcLfctt!B"r, SiCl^Hfigaa^CDE 
O^^-i0tl6l±$*ftCt*ST#ft. £(7)£*\ 

[0087] (2). ±12(1) fclO. Ml 1 a~l 1 

c 7 mscd E<o*ra«yi*ff d-*^KJt 

^TffiStftittfWtgfc&ft. SfflEFLl 1 

a~i i c_mm<rt)mB&to±£ithz.}iifi?ih 

<r>X\ ffiRfti la-11 c^c7)^a6cO^^/jN§< 
[0088] (3). ±12(1) izXO. ^uayfifl«(^ 

^vygmme^m y*?*->v7 ) ^bwijiscde 

O^TfiWHIS' ff 3 ^fcit^TfiW*- ft i ± jftflTTISi: 
^rft„ i<0Jt». gcMTLl 1 a~l 1 crtfcJgjRSiift 

T'#ftcOt\ DRAM<9£@£9fcJ:tffi!gtt£[6]±£ 
•frftifc*«rffii:^ft. 

[ 0 0 8 9 ] (4) . S ACTntX bfflmt 3:11— X«y 
f - y ^ a- y> WStaWJcff oZklzk<0^ xy+y 
y*ft<rm£9L<rm&. x * ^y?$iW?mm 

wmmn iif*mm& 1 y/^isK^jRams 

2:±1@tCffl»rft>It* { T"^ftOT', DRAMCO^iJ 

ft. 

[0090] (5).SAC7°n-feXi;f^ai;S:|iI-x.y 

f-y^f-iry^WitaOTtefTditKJ:*), 
« 1 <0«BMXS4»^^ft«R 1 fc»ft*«ft3iLfc 0^ 
1 <^8Ht:KflJI*«»jSS*ifc 0-f ft^&ffiiS 
•f ft C i: ftX'% l(DX\ ffl§8l 1 1 a- 1 1 c rtT'^gf 
8^^ffi«-tftit*^Iflgt^ft. CWfcft. DRA 

Mco#®i "3i3J:t/<iffittS:(6l±$^ft^t*fBrflgi:^ 

ft. 

[oo9i] ( uttojgm 2 ) *mmcr>Bm uza^x 

ti, UEHM[<0«!B.l'C«iHLfc8aKJLl la-llc 
ft. W^MiM2^^»Sl tUtT'^ft. 

0 t . xmmcoBB 2 n&mizti \ ^x t mmm^Bm 

1 "CfflvvtH 1 ~0 1 2 S-fflv^ft . 

[0092] *«t<?5jraB2te*J^"Ctt, SACTtM: 
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•f. 

[ 0 0 9 3 ] .1 CDC F 4 /A r tffllrXfe^F^ttO h* 

[00 94] CF 4 /A r £fflV^m*140 

[0095] i<0j: a*a**St^»2 teiiUT; ffliE 
[ 0 0 9 6 ] (1) . C F 4 /A r SfflV^«=F»*ttO H 

5 4 x -y f-y /wmtjcc d EMasrM-r^ t t «t o . 
mmgwrnikntM h 54 x * *yy>miz£ 

9««?L1 1 a~l 1 c<7)ES5 <¥*frfflRl ifcttr 
5i/l 2 ) jWrattfcfcffiMf-fcifcaWfcar*. 
[ 0 0 9 7 ] (2) . C F 4 /A r fcfflV Vfc^gmfrtttf) H 

5 4 x -y *y?9mmzc d E«MSrifi-r; t tc J: 0 . 
S^TLl la~l l cajgtt«>TOA<itttt (JJyfJ 

[ 0 0 9 8 ] (3) . C F 4 /A r *fflV^^=F^tt«0 K 
5^x 7 f y^BM-eii. MfM^ffi 1 t#J Lfc 

X\ &%m* C D EMa^^-tlf O if^tJt^T . CD 

[00 9 9] (£ifeOJ®Bi3) 1&m<?>BM3lZt5^X 

it. mmmmmxmiitimmLi 1 a~n c 
B^n&nmtmmimmmmi corns im% 

l"ejflnfc01~Hl 2Srffln*. 
[0 1 0 0] ^Ht«)JWB3fc:*iV^T(). SACrnt 
^fiW)«Kia* WK*N5<^8» 1 1 s A C r o-t 
xfflcox-yf-y^-vWN'rtTiTd. gij^x.y^- 

[0101] fcfc'U #S8fcO»»3fc:&VvCtt, ftffi 

(i, fllitfCF, /0 2 £fflv*4. CF 4 ho 2 fccogpt 
*ftWUtf3 0/2 0ml/mi.n8irC* 

[ 0 1 0 2 ] a ttmfcmm 3 c «k*uf , Mia 

[0 103] (l).f^aail$«0X-y^-y^'xSrCF 4 / 
0 2 fcUfcifcfciD, CDE^^^CF, / 



Arfixzm^tzw&izit^x. mzs i cmcomtm 
[ 0 1 0 4 ] (2) .±is(D izx 0 , immmmmz 

[0105] (3) A&mW&P,^-? *y7ijX*<Z F 4 / 
0 2 fcUcdtKiOs CDEfcJfjVxfc*£*CF| / 

ssjHLi 1 a~i 1 cmzmmftmt*mi*mfoi 

[0 10 6] (4).f^aB$c7)X.yf-y^x5rCF 4 / 
0 2 fcLfcifcfcJiJ, CDEfcflUpVfcfc^CF, / 
ArtfZimvl&fetZjtlX. SffiJfc (S iCl/y 

[0 107] (5).±f2(2) ifcli(4) KJ:0. CDE£ 
ffiV*«^CF 4 /Ar^X^fflV^-^tCit^T, 

^g!?Li 1 a~i 1 cmmis? vm&xui'Voym. 

[0 108] (6)._tJe<5) tiO. «1 laM 1 

a-l 1 c»ri»^tta»lS*|6i±S-frSC:i:3&»r#6 
J887L1 1 a~l 1 c»lS^fc«><0*»*/hS< 

[0 109] (7).±ie(5) KiO. yUnyg-fUKdf 

&R7L1 la-11 crtfc»j$S^& 
DRAMO#@£9fcJ:tffi!lftt£|6]Ji£ 
[ 0 1 1 0 ] (8) .f^au#C0Ta5«^«Jf fe«73S: 5 

omzitzzbizj:*). -r%b*>. T%mmizwisazti 

h t-? h * e~^«£E* 6 0 0 VJJITi: L/d i: t«fc 
0. MtRJt ( S i C®/vU3y^US) ^««L'fc4 

SMiia-i ic com (mmm i ttzit 
2 ) m!i8miz£*)±z%y*-¥Z5-iz>z 
b%<. ®msmzmn-&zbm&b%&. . 
[oiii] (mmcr>mm4 > *HM^®4tct3^-c 

tt, B?fEHJfi^©l-C^L/i^?Ll la-llc 

BmMikcowmifi mmmcomm 1 <o*& t s=5r 

1 T'fflV^H 1-012 S-fflV^I) . 
[0 1 1 21 4**fDJB»4t*i^Ttt. SACTo-fe 
^tfOf^aCfcUT, fltf.tfCF« /0 2 Srfflv^ 
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TSJErttw f^x vi->rmmzc d e ^aas:^ 

[0113] i«0CF 4 /0 2 ijfllvtfTtfrttWH 

Sites ac rot xfflcox . y f-y^^- w Wfi o . 
[0114] -ar, c f 4 /o 2 fcfflnttg=FW5rtt*> 

F^Xv^y^If&^CDEMSli, SACTn-fe 
xfflcJDx .y f-y^f-v y; Wfi^T i ftv* U S'J^x 
^y^^^y^WCfr^Tili^ CDEMa 

^{f2 0#~3 0#MCS>l> o 
[01 15] Z<7)i. o &#5£j5fc7«4 JftfT. MIB 

[0 1 1 6] (D.CF, /O, *fflV^«=Faartt«)H 

5 x -y f-y ^jaaatcc d Ewmzmtz 1 1 i o . 

*fiE3mOJB«3<3*£(CF« /0 2 *fflV^^F» 

a?u i a~i i cam {^mmnttzuryy 
1 2 ) mstmizi 'ogvtzm.mmmt&zttf-sim 

btth. 

[0 1 17] (2).CF« /0 2 iffl^fc^FHartt^K 

«IKafeO»J»3 0«^(CF« /O, SrfflVvfe^FS 
*ttc7) F7^x 7 *y ^KHco*^*^ ) IzitKZ , m 
WSLl 1 a-1 1 cOi^^m^Wlttt (54 7*4A 

[0 1 18] (3).CF« /0 2 S:flB^fc«=F»artt<0K 

«k 3 £S i ci<oi$*i$jg£i*]±$-£i> i btfx-% h<r> 

X\ a»a*CDE«H<0*Tff^«^{cU:^T. CD 

[0119] ( mmcomm 5 > *9dta£fli 5 t=g v vt 

(a. frieHSfec0^ffilT-fMBflUc»M?Ll laMlc 

mmMikwmmmmmmmi <o%s±n& 

lT*fflV^I2l~01 2%m^&. 
[0 1 2 0] *mifccr>Bm5l l Z&^Xi>. SACrn-fe 
*1^«^*1H8SJttf>#JBl fcRKfcSACro-fe 

[0121] fcftfU *HMO^®5Hio^T(i. 

(4, W£{fCF 4 /0 2 /ArifflUS, CF 4 /0 2 
/ArWglfl fil.<?<X^(f3 0/2 0/2 0 0m 
1/m i nilt'^S. f-^yAfl^JE^te, WiJf 9 

oow, Taws^waawau:, mnf2oowmm 



[0122] zcoxozj&mmmizxtui. mi 

[0 123] (l).f^aB#cOx.y^-y^XSrCF 4 / 
0 2 /ArfcUrCfcfciD. CDEifflV^fc^C 
F 4 /Artf-XifcttCF* /0 2 #*£Jf,Vtf:*£(C 
tt^T, ttlcs i C«tf>Hi3^£fo±Stf S£fc*«r 

[0124] (2) .±i2(i) fej: o , f&wsras-MSis 

[0125] (3).fMLaB#^x>y^-y^'ASrCF 4 / 
0 2 /ArfctfcifcfeiO, CDESfflV^«^>C 
F 4 /ArXTXSfcttCF 4 /0 2 ^SrfflV^^fc 
Jt^T. «rtt£*ML «rfcS i C«col^i#1t^|6)±$ 
*4.ifc*»T**. Zcotztb. mWfll la^llcfl 

[0126] (4).f^aB$c7)X.yf-y^^SrCF 4 / 
0 2 /Ar fcLfc^fcfcJ: 1 ?, CDE*fflV^fc*^C 
F 4 /Ar#XSfcttCF 4 /0 2 #*£JHVtf:»£fc 

Jt<T. Mt ( s i c«/^>; a>w.m) z±miz 
(cf 4 /o 2 <nmii<r>m.(>5fe<mm, 

(S iC/f/yjaygftH) £»-&£i:#»rflgfc$r 

s. 

[0 127] (5) .±12 (2) ifcll(4> CJ:0. CDESr 
fflV^^CF, /Ar#XKF 4 /O, ^X^-ffl 

.vxfe«^fcifc^T. SMi l a-i i emm^yh 

[0128] (6) .±12(5) 0 . Ml 1 a~l 1 

c o^tsy 7 h*£c d E^AT-fBaa^tf a*^>c 

F 4 /Ar^X*fc«CF 4 /0 2 ^*fflVVt*&fc 
Jt^TiSM-tS Z b mffib ts:h . il Wfcft, «MfL 1 
1 a-1 1 c^^^a»Jg&(^±S*l»-t* J T^ 
SMI la-11 c»««0fci'X0*«*>hS 

ztmrz z b &cr>x\ mTtm&z ^±$^1. 
[0129] (7). ±12(5) fcio. yyaya^iK^ 

O^ttJHJffol^CF, /Ar^4«iCF 

« /o 2 jfflv ^>:^wt^t ^ i: mm 
b%h. zwzib. mum ia-11 crttcjgjssfi 

[0130] ( mmcomm 6 > *m&<vBm eiz^x 
it. mmmmmix-mwuzmmii u-nc 
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[0131] *mmm6£&^x&. sAcrn* 
v vzm=?mm<D k 5 4 x ? ^-yymmz c d e 

[0 132] ,rc7)CF4 /0 2 /Ar^fflV«Mt 
14^ K 5 4 X -y f - y 7%«0>&fH4 , ff^HJfi^JS 5 

fcl§lfCJ>4, ifc, MMIt ttrieUM^® l , 
5 1 nmz SAcrotxffl<?)i7fy/ft y/W 

[0133] C F 4 /0 t /A r Srffl^^H 
*ttOH5'fx.yf-y/j»ia<0CDE«Mtt, SAC 
7o -b xfflox y f - y » N'rtT-fr -? T i> M ^ L , 
^x-y^-y^gscof-A-y^WlTo-cij^v^ CD 

[0134] zcoi. o %*mm<mm6 izxtm. mi 
mmcomm i , 4>*ut swR^afc . jsit^wr* 

[ 0 1 3 5 ] (1). C F 4 /O, /A r fcfflVVfcFFJW 
fttf) K:M x ■yfy/Mf^CC D EMSSrS&t^ t fc 
AO. *fflE3S**)»»5tf>*£<CF 4 /0 2 /Ar£ 

m v ^«=F**tt<o F^^x-y f - y ymw<?>&c?)t%,£ > 

Wt*T. SMI 1 a~l 1 c<0HgP (¥gftS«U 
[0 1 3 6] (2).CF 4 /0 2 /Arlrffll^Tlt 

tt*> f x >y f-yrvmmzc d Ejrasrss-ti 1 1 

4 0 . tfi3tftO$» 5 <9i§£ ( C F 4 /O t / A r £ 

m vzm-m'&n yi>4 x v+vwmwvtm& > 

fcJt^T. ftfl&Ll laMl c<0*««*«W1$te 
(54 7*4 (98%) t'rtJitS** 

[ 0 1 3 7 ] (3) . C F 4 /0 2 /A r ^fflV^^FR* 
tt<9K^x.y^y^yiT'i4. «HBHJt<0«!B5-Cil 
H Lfc J: 3 fc: S i C Jl<7)|&£31££ |6j± ZM&Zb tfX' 

z h<ox\ wmzc d Ewmox-x-fi a 

[0 138] 

ay%M<V2m &i*1lfl5R I E^BUNITY-H- 8 5 D I 
(Dual IEM: Ion EnergY Modulation ) X'hh . ft^W 
&$€@R I Et 2J38&R8SR I E^7*7X^yC5^ 

-^t3«t^iia«jioiKBHia«'iii 3^?. 

[0139] x<r)WtMMzm^\\JM&fo±.<ot: 



R I E m&X'lil&B.X'T'yX'? £ mr-f&KMZ R F & 

[0140] -3u *8Hrt"fflV^ 2J3tt!*«&R I E 
mSTltl.&'miZ 2 7. 1 2 M h z . T»«Sfc:l4 8 0 
0kHz<7)RFSrEpJnL7°5 X-?c7)£j£ fc 4 $ yx^ 

]fflHr?*±iwff ozt X'mmm&ryx-? < 5 

tc. i&Emm^tzMz^y^mm^tixmm&m 
1200 L/s<nm&n±&?-$ft=?#y7'im r )tt 
mti. m%3yy?9yx<r>mmtm&8£&W) 

[0141] &JC. SWEStSfco^TliWt*. ^Bi7) 

Op^y ( 1 0 0 ) $SS. (2). F-rhiKU^U 

(4).x-yf-yj/»iffi^fP«rS- (H14 (a), 
(b) ) iz^-f) . 

[0142] ^fffflt5«ffjS07o-H*H 1 5^ 
■t. ^rfc. HI 50AP{!aa(4. KnESOfcOJKB-CKIB 
L^SAC{c44^?L^^OlMia*Ki»-n.. 4 
fc, SACx-yf-y^ x CDE. 7>vvy7<r>W!$m- 

[ 0 1 4 3 ] x -y f-y hfc4U f Bf*l%-ttOS[ffi 

hdfUxUny, w^ymmeyx.'v+ytnm.wx 

TENCOR I NSTURMENTStt^UV-1 0 
5 0^ffifflL (BBPM 1 7jft, fk^lOmmcoaig) . 

mm-mt. [±%] = [ < (ERcoft^tt) 

- ( ERtDft/JMI) } / ( 2 x ( E R<0^<1) ] x 1 

[0 144] 9-f 7^>f AaUSJiLEOaM^xyN-r 
Srfflv« 1 7jST4t 5-f Aco#«(4*M 
JI^x/vo®ft$rO (// s ) % Ma^x/NCOHS^Tr 
(xts ) O^f, 7^7^-f A@fl$ [%] = (r/rO 
) xlOOfcLfc. 94 7^^Affl^C{4»7XASr 

^. 

[0 14 5] X PS/LEI S/AFM^SfffflUiaCW 

[0146] ( a ) XaBKli : F$Hte& (X-ray Photo-el 
ectron Spectroscopy : X P S ) 
*9f^T(4&?tKRATOS^XSAM8 0 0 (XH 
I:MgK«) fc4tXULVAC- PH I|?ESCA 1 
600C (|S1 : ALKa, ^J9uM.) ^X 
^Mf-9 9eV#}£fcg|ft&S i 2p (S i „ S i O 
x ) *34t>'2 8 3 e VtfifiCDC 1 s ( S i C . C- O 
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(atomic%) t iXmfcS i «f«Hjftit**ftfc. 

[0147] ( b ) fi»>f ^yUa.ffi ( Low Energy Ion 

Scattering Spectroscopy : LE I S ) 
LE I SXU. ffix*/Wf- (lH5keV) (7)g7r; 
3K*y (He* , Ne ( *f) SrfsSmffifcAlt L 1 8 
(T f^Sia$it^^lt©i L <Ox^;l,dr'-SrilS-ri.C 

(1) . 7U*?)|h|5£. (2) . BFFiftBt- (3) . S®«Bt<9ti»?8a< 
#4>*lS . *ffifrciiA*4 ^yttTHet (2ke 

v) *m\>\ *<omm£n7Jtffimtiiif&frt>rv* 

[0148] ( c ) WmKWRm (Atomic Force Mic 
roscope : A F M ) 

T'tePark Scientific Instruments 1!SFM- BD2 Sr 
m\\ AFM«**DffHS<?)T^e (Root Mean Squar 
e: RMS) fc»fi4WSifca»IfcJ:6ltBSfflS 

I 0 1 4 9 ] act. ffjaa ( AP ) flSBHMffcoVvC 

[0 15 0] AP(07D-bXXf'/7^Bl 7tC*L. 

B^VCF, /Arrn-feX (AP-lfc-f&) fcitf 
CDEt|5|t^XSrffl^-f^S«* { ±T'J>-S»CF 4 /O 
2 rn-fex (AP-2) 02*ft?rlrttLfc. AP« 

[0151] JJcfc, XPS/LE I S/AFMtfflffcJ; 
4«!£fc:ov^Tili»t4. APX'comm ( S i CJf ) 
■<0«i*1*tt*SftWfc:iWtS/sfttXPS/LE I s 

/AFMtCii^ff^ffofc. *«ffctt; -7X/v£ffi£ 
BMLfcflM;:, JlsaWWCO. 5%HFft# ( 24r) , « 

ffim ( 1 0#) *ff-53f>X/NftfflV^'(Hl 7# 
BB) . #^tfc^TSACX-/f-y^T1i:64MDR 

AMo^^y^^fflo8NSSUSf£njB"C^>3rw<-x.y 

i-y?mm (21m TffoT^*. 

[ 0 1 5 2 ] A P <^»tJ||Sf#m£(i%OJE 0 Tft ■& . 

VAP*ifir>im<?>s ic s si o x <oi8FF*jR4re# 

$ (atomic^ ) £Hl 9fcj*"t. APOJPBWBH^U 
[0 153] SACXyf-y^ftTte, Si-C^ 



<0J&fr4#*n 3atmic2:fi£E$*u BB&S i- CI** 
SRSEl/a^S ttz. Si2 P ^e-^3| 

K*»6*ttfc3EHJB (SiO, &*) ^flCSJlftO. 9 n 
m-C**. S ACX ? f-y^ftfc: A P JSIHto tz%& 

v-fim&i. limti^iWtoj, #a 
pcos i- ciftsaa^aHyt <s i- c^£ii 
/si 3 n 4 <7>xvi->rm!£) *imhb* ap- 

1 : 0.0 7 2. AP- 2 : 0. 0 9 Sbtth. [3|«^XP 
Sffl£J:9CDETt2jMiRita s (). 0 7 3k*S. CDE 
kJtKtftkAP- 2<oa»UfcttK<', SMtWOrro-b 

[0154] &tc s a Ps&^^BittsitcftartswS' 

LE I S&ZVAFMlZiiommLfz. StfiliSACx 
■y f-y^ft A P £ S i 3 N 4 gglWilS. 8 n mOtiffl 
TXSlUb LE I St'COS i c7)«5ca»JKc7) 

[ 0 1 5 5 ] A P- 1 -CJ4A«ft*«flPtttt/hS < . 31 

iS^efittJix-y^-y /isat smart;!^ rxmz 

fcoTV**. AP- 2T'{i';7rkyX (**&« 

ltv^^ mm&nmm 

[01 56J&IC. AFM^f^-^021 (a) . 

(b) fc>SU AFM-M-^fcaffifflSaJp^K (R 
MS) t:ftfifl:LfctSli*02 2fc^-. x-yf-y/t 
± l 9SBifflStti;7rUyxo»3<g (0.6nmRM 
S) fc&S. AP- 1 costing 1 3nmRMSiai 
ffi§Jiift^-TI)*s. AP- 2t k tt#SW. 7nmRMSili 

[0 157] LE I S/AFM»tSHi>iiAPS(0ai1 

Me:*:;* SriSv & £ t Whfriiz . Z coKHfi* 
APT<m^K^m\^zi.t^<r>t^t^ixh. ap 

- 1 -y ^ »J y i 0 R iBsWit? OT'*ffi^*S 

&mm®.^-?. *iBast«*f s. jttAP- 2-c 

^cL^v\ JJLhi«@Ei-6fc»KAP<0»^ff->fc|iCR 

toi58] AP&mz£&y*-:jcr>mmm 

mite. AP^^Si 3 N 4 «U)«rlJ|: 22.4 n 
mff-5^B$c7)S i2p.Cls h/k*^ST*Jt 

(atomic% ) «r*»fc (02 3) . 
[ 0 1 5 9 ] A P- 1 T14S i - C*»'4. Oatomic% S 
i O x #5. 8atomic% , £WB (SiO, &g) A^O. 5 
nmi:/i<, APtJ: O^A'S^li^-^i^&W 
CintWLAP- 2-CJiSi- C^'O. 5atomicX . Si 
O x *«~OatoBicX-, SKJ|t0.0 1-nmt»V^i:*» 
aPW^-yW?^. 
[0160] #$1, A P-CiO^ffittffiO^CSr L E I S 
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/AFMfciOIPttLfc. S9£M3l£[22 4(C*t\ A 
P- 1 TliAStftJSO • TfcaJSKti** < > S ££A 

mtf T-e/t^ r xft ft l £ o z b frbfrh . — 

ap- 2««^, v?T\svxt®ms:wmmm ■ 
ftm&^mwziimmmitwztiz. ifr 

[0 16 1]&£. AFM^-y&I2 5 (a) , 
(b) fcjRt. Mj£xy7H0.5*tmOC&S. AP- 
1 mx>t-y * U y^»Stc J: SIHCi-C'M&SJi 'J 7 
rVyxiZ&KMK (RMS : 0. 26^0. 98nm) „ 

[0 1 6 23 J^Dii*fr&*APT»A3*l44 r .X- 
^>'BJJilt&o*:. AP- 2TJiMBfc3MMi (~0. 
0 1 nm) SiiifflSafflHttftfc 

^*v^>fe«L. ap- i x-immimmztim 

[0163] APtfcttSiia^^ tfyx^/Mf 
-tov^-CKHH-rS. AP- ltliTSRF^V-^ 

ii^'ftoti^OTWM^IRit ( s i - c 
/Si 3 N 4 ) JifiT-rs. £*ite*fU ap- 2-Cfi 

[0 1 64] AP- 2tfc^"CaHUfcOTa5Vppflc#: 
ttfcjt*- AES, XPSJOfHBLfc. *S*SrB2 6fc 
a»0T»Vpp(i>f*yx*;^-tffl3't6 

•CT»VppSrSEfl:S*fe. VppOJiJD (=-f^-yx 
»4fcfttliT»v p p = 6 0 0 VOTT'&ftfUf 

iv^k ap- 2-e£«aH*£»t-rr»R 

FA-7-{i5OWtlTT*&0, #8HrciiS i- CdOKi 
*2jKtSStlUti:S:#«LTTSPRFA7-?r5 0W 
(Tav PP = 580V) tU ^il£AP- 2?» 
mb Uz. 

[ 0 1 6 5 ] &C*A P£fK'54 7 * 2>0ffi^£l¥ 
ft Lfc . 7 4 7 ? >f A0ffl*fc it^ftKft«W<7)C D 
E, AP- 2B#^fi!c#tt^02 7tCS-r. CDE^i 

3taa^t^tc7-f7^^A(±iiitiL/(iim*8o 

%fc$r4fc»i6 0fMSi 3 N 4 SUH!»lSl7.7n 
m)£gT*S. ifc, !5SiMfcBWfcH«t:6 0»"Ci; 

[0 166] £*i(CHU AP- 2£fflWd§£?(;L 



747*4 j*miz&m®mm$*t£ o witch* 
fritz. mmit>mmmmtfLxmm^xh& 
mnum\i s i 3 n 4 rnxsm 1 5. s n mt"j 

7TUyX<7)mtffl&tZ%:&. AP- 2X?54794J*. 
jWhHSI fcMBi: LT a P a #T'<7)r^ 

[0 167] *ZX\ AP<7)frXcr>y-<(7?4£.Zmm 

itz. zom:&m2 7tz7fit. si 3 n 4 witimn. 

22.4nmX'7J7?-<tAW<S.miZ3 4%b%<0 8 0% 

vxknmmtezb* fr^tz. mizmtwrnuu. 5 n 

mtV7rU>X h|s|^(7)fi^*L, 
x - y * y nkX'<r>Wk b ffl tmfii b & ~> . ±f S#tff& 
%frt>AP- 2 TOMB fcXM#& - i: 
oT^ 1 ). i<^WBi54 7?4AffiT?)l»iSttfco 
wTO»a-$-4.' 

[ 0 1 6 8 ] A P- 2 cnh-vmSMX'^A 79 A J-.fr 

mizm%®mm£*t&oizii%t>*fritzzbfr . 

to. SACl-yf^AP- 2f^CCDE^iijDL7 

7^>f AHia^<7)CDEI^rafic#tt&fF«t^. 
S«*a2 8IC3itt. AP- 2JiSi 3 N 4 gtgfflftft 
8.8nmt Ltz. AP- 2f&, CDE^2 0#(Si 
3 N 4 OTjni6.0nm) "C^-?** AfiEflU 
Si 3 N 4 c7)fflix4{±CDE^c^l8nmA^l 5n 
mfcffiH? # i i k tffcfro £ . 

[01693 ell****^ . APtcc d e zmrt 
hb?47?A ASriaas-ti-s i k 3&«ne-c3b s i bit 1 

hfritz. LfrL. S^CDE^c^f^atlt^ 

ar, apz mmuzig>&cr>jifr. yx-itm&ifiB: 

<. Si 3 N 4 WUx&l>imX'Z IZbfrbfritz. t 
tz. CDEcMtoZi&gb i%^AP0)Wzih®Nm 
IzliA P&MT&tX-thy ZbfrS 
mxhlZbtffrfrit:. 

[01703 mz. ftuxfaamtzoKxmtt 
wnti . mff a mmmiz£ o a p^ataH^m^ 

BBLfc. «S4«06 4Mb i tDRAMV*?IC*$H 
[0171] C<7>X.yf-y/«ia-C{it'«y Mftk^g 

1-yfZliTiX^lZbfrbWmbbXAPZMmi 
tZ. AP^ftkLTAP- lfciVAP- 2*fflkvt. 
4M8S«*02 9t^-. 

[0 172] I«X7fy/T'lii7fy^x?tL 

A, x-yf-y^vx^i:LT7^ hl/^'XhMSrfflV^ 
otitis LT/^gcO^'Jv-®*^^^. ^Wft. 
*'J"7-«*Hii-r4«{Ci|-t4«fiai4ffl<Tartt. A. 
P- lfcAP- 2k*JtKLfc*&, AP- 2 Srffllr^ 
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MtI6<lteM^SIig^!t t ap- 2 
cO»I^^^^T1iC D E t fi^^JoV^T A P 
{4 5» ( S i 3 N 4 &*ffijfcjt8. 8 n m ) J2Lb&K"C* 
h. 

1 0 1 7 3 ] u-^ hvx^7"n-fe^A.ojlfflS 
■7^^SrfflV^SAC7°n-l:^t UT, *1H><7)6 4M 

b i t DRAMc/)h'./ h&timfcmibcomvmwiji 

wmmmitz. zvmmjLmtiaMiz&^-c s x. y 
j-yfwmmzM&coc d e t a p + c d e tzjmv 

7 : 2 OkQ) J4. CDE ( 60#) T\ -e<7>j£fiiffi 
(4. 11. 6 0kQ, AP (5#) +CDE (3 0#) 
T\ -e^ffititiWi. 11.9 1 kQfc&O. «?)CDE 
£lll?^£#£::fc#T'££. ta. AP^iiSntct 

0 C D E<7)]&mmZ 6 0#^4 3 0#t^gtC^i^1- 
hZk , S39Mt'Oi'}£^7 h £ 0. 0 5 ju 

[0 1 74] mz. ge#^64Mb i tDRAM^ 

TMiZH^X. APWAP- 1. Ap- 2c0jt^£f? 

w-r^Jtw^Bg^ff-?^. AP(03Joa^{45^ <s 

i 3 N 4 &mffift*8.8nm) , CDEJ43 0#Tffo 

"W? : 2 0kQ) . AP- 1 X\ **>flaS«tt 1 2. 4 
Okfi. AP- 2T\ *05ttSMB47. 5 0kQt&>)\ 
AP- 2c0**«ffi^iifc^-p^. iWi, JJELfcWIi 
fc-R'U AP- 2^W*H5*»tt*<Av^i:^L 

TV*-. 

[ 0 1 7 5 ] 5^j}fUV-Jl^^*fffiltoV^T 
I& H ltS. l^xbVA;?£ffl^£SACru-fe7.tei3 

[0 17 6] **>fctf>. APfciSy J 0&Ky-?-jl«0|& 
4IMI*ff ofc. MTCttSI 14(b) aHflSfflv* 
fc. XmiWtft&tfO. 3 6-0. 5 Oumb^Xhl 

<rrcft&0&K 4 i m&i&<rm*< * t wres & . a 

P(4AP- 2Srffll\ IfffflSEM® (ffliHSEM : S- 

900 (mm) 4 *)Kj&Dxv-?-mM.&M.mh -> 
tz. i<o»ia*H3 o ( a ) , ( b ) 

[ 0 1 7 7 3 S ACI yj->?&(?)X >J V-JlteftEfg 

teJ:«5T*fc9, ftaaVhS (0.3 

6 // m (?^g : 0. 1 0-0. 1 4 m ) T'#J4 5 n 
m ) . J^gO. 4 0 jum (ftEfS : 0. 1 6 Atm~) tLLT 

hap : 5#t^u v-mti^wc****. jtao. 

■3 6/xm-Ctt'AP : 9#fi=-5T i^xyN^frffifiT'JK'J 

i*uiAPgir«%-tt^)Bs (±2i. 



8%) jWBHLTl>Sfc#X.£;ft.S, ifc, AP : 5 
#\ CDE : 3 0*Mfo^rfcW*f*Mifc*)'«»toK 

w-mtm-oiz. Km. 3 e-AmT^xy^ctftia 
y a p : 1 2 m-mmm^ Ktmizi 

nm/s e c . T$>l> <• 

[0178] C F 4 /O t /Ar?n*.XOm&. 
Mt^^WBt*. JJ£Tf4APO#X3U:LTC 
F t /Ar,CF, /0 2 Sffl^fcrn-feXifHBL 
fc. U>U %H4^»T'^U (±21.8%) s AP 

btfbP-orz. tiz. AP- 2t'{4/J^t*7°D-ir7 l c7)f v : 

ftx y a p xKmmin&feMzvmtiifr 

[0179] *£.T. SftS^rA P<6BH»fcrtlttr%- 

tcF« /o 2 rn-bxfcAroaani*K»/rn-fe^ 

cOft&ffcfcfiSfc. . CF 4 /O, /Ar7oW (A 
P- 3t-t6) <%ftft*H3 UCSrf. *^fr{4TgPV 
pp= 50 0VT. l%Ht=±8. l%*«f»fe<xTV^. 
[0 1 80] JJcfc. *rn-bx (AP- 3) OS i- C 
l^i#ttSr7-f -79 A Afc4t^XPS/LE I StTIP 

[oi8i]£-f. ja 79A uz^mmx^m^ 

X'hh. 5>f7*>fA0«*<OAPiBHBtfc#tt£SWL 
!t. SACX-yf-^42 lmfotV^I,. £cOfem^ 
03 2(^1-. JfirtJ. H3 2fc*JV^TfiAI45>f 

[0 182] JA7?4MiS i 3 N 4 BUM«t«5.7 
nm-C*&6 5%4T*iaat6. «ia^ia*®f LT «>•€■ 
itlXh{4[Ug-tf-f. Si 3 N 4 ^Sfflil420. Onmlil 

wmmmk mz y 7 r u >-x caws s i 3 n 4 ^acffl 

il*11.5nmtJLt.-ey7rl^yxi:|5l^t^l.*^ 5 

a y?4A<vi&Tkmz?mim&i>m^i. m<?> 
m^mmmmizx ty-fy^A jxi&TcoimaA p 

SMrcoy* -i?lz 4 h i><?)k%l htih .' A p<o*fc 4 
hy4y?A i^m&Xtm 3 2 <7)4'3t^0, APg^co 
^-^4AP- 2fc[S|gjgt«g§^l.„ 
[0 183]^, AP&fcCDESriUnU -?"OB#ra 
tf*tt*5-f 7^>f AfciO'JWiLfe. AP{4Si 3 N 

S^t. CDEcOfgfif titled 7^^f A{4@fSL (S 

A) , 2o#r9 8%tT-nifa-ri>. «awiJttP4AP 

CO^-T 'J 7 r 1/ £ -CHIffi tT I WTC D E 

[0 184] AP- 3 (S i 3 N 4 |HffiVti6 

nm) Of^CDESrftoTt^iiCDEO^^t 
<03WWIft^Bl3 4(C3Srt. AP- 3«attfcCDESr 

itjn-ri. citT'7>f7^^ Ams^^' 9 o%ja±fc:^s 
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si 3 n 4 witi&?m^?4 7f'(j>\simmmc>ixz> 

Ztlfbfrh. 

[0 18 5]^, XPS/LE I S{Cj;!,iHl!S5lli 
&C0&!)X'$>'1. AP- 3£J:SSi- C commit 

itz. SACx 7 fy/fi AP- SZTr^tztifCOS i 

- C, S iO x Oatomicj; , ^-i^'fl/f 

3 5tjjcf. APJiSi 3 N 4 8l3fffiil*:8.8nm-e 
fifofc. S i- C«|JM*>««lt^y)6iO. 1 
6 2k&>9, Clil^'C'OAPtcJt^ii^fi^f^a'C'l) 

[0 1 86 3 2£AP- 3fcCDEfct7)Si - C/feO&fc 
*Mftt*l2l3 6fc**. £Ott*H>tAP- 3WjIiiR 
it (S i- C/S i 3 N, ) COMK CDE^i^**) 
i**<fc*i*£ £1z. Z.cmm*t>teA 

p- 3£WI2S i- C«^^CH5*-C#^V^^ 

i o 1 8 7 ] at, ^ffl^ B B H «&ffl»-rs^*tcL 

E I SICUIFffifcfT-afc. SGBttSACX.-yf-y^lI 

ftfcJttfAP- 3*ffo£iO*fflvtf:. £J£#j«x^ 
?WK0IS**EI3 7 (a) , (b) fcJ:VH3 8K* 
Srfc. H3 7 ( a ) li**&8'7xy\£)LE I Site* 
PI0 (b) iii7fy/itAP- 3*ft8**T 
ot>>IA<r)LE I StSHT'&l). £1z. H3 8JiAP 

- 2kAP- 3t<?>ftm:*Ltzi>cr)X'fo%. 
[0188] sacx - y i-y ymk<r>*^? 

P- 3i^);*.^? WMctJ^TUK 1 0 0>^ft*'J 

ttft^. AP- 3niAr£J:ft^y?uV£'»JUP' 

[0 189] XPS0D§6RA»<->AP- 3(4AP- 2 hit 
*SB»R$r A PT* Sit fc. U>>U LEI 

sw®m^x'tei&&mz^xiiAP- 2 i o t ap 

- 3^*WlTfcO (03 8) , ZtUZmaltzAr 

AP- 3*J:Dffi^-vW?£^k^£(-«Mr<D* 
A-. y ? y y/2&£*£/NKfc: LfcWtff fcfefcK 4 
^^-rSClkT'AP^T'OT^JdratWc^Si: 

[ 0 1 9 0 ] A P- 2 £*JOT«Kifc0>T«V p p tftff 

iftdn (=>f7j-yx^dE f -co«jD) K:ffv««UfcttfiT 

■ts . BaHRits-ftifcftfcJiTWv P P = 6 o o v« 



Ttrfc»*M*&&fcV*£fc#;ba»*. AP- 3t:^ 
mffitz?T®R F 5 0 WfilTC* 4 - k #*> 

[0191] ate. ja±«Bai*»4>#AP^i*tt*04 

OJC^-t. AP- IT'tt, 8!3fctf)CDElCit A ^ 5fgtf> 

si- cmma&mzm* mnmrntz^zkifi 

frfrh* ttc. AP- 2Ttt. ftJfcWCDEtC.tfc'^ 8 

ap- 3-cii. m^cDE^ihmmtz 

ifr^ 9fg<7)Si- CJHIt£jfK»tt^, 2fgfclt<7)S 
[0192] r A-f xKjfffl Ur«w>C D E£ J: 

mmmt ap (+cde) t<r>itmm4 nz^rt. 

AP- 2 (CF, /0 2 ) Zffl8L1z®&X'ti. y47 
*A A0a$8 5%{CU^T, i"ffi>-7hT'0.O3^ 
m s Si 3 N 4 IWfl^l6.5%Oft»&ffiri6i:*4. 2 
"fc, AP-3 (CF 4 /0 2 /Ar) *MJfl.Lfc*£? 

0. 0 13/zm (fi»JU40.O5-0.O13=0.O3 7/£ 
m) . Si 3 N 4 imr3 3Xaffi»&*TiBk£&. 

[0193] aac. 3-v&y?y t-vmwzvmuz 
owcuwrc-*. mso^^hvx^ft^^x^^x 

•yf-y^Lfc*§£fc?x;N££ffi^L£^£kT'{i. 
[ 0 1 9 4 ] ±3&7)S ACx.yfy/'CiSffl^i 

ittt»I)5>f.AP«Si- C|^*aiK(iS itfOX-yf- 

y^jseHWLTffiTts (ap- 2co^. aaut 

(Si- Cc7)B&fcjijg/s i cox.yf-y^S) =o. 2 
1) . 

[0195] 1sMX'<T)S i COX-yf-y^JSO 

av^^J^lg-C^^-viiWJf^SrftStJt. SAC 
x-yf-y^Sr4 0% ( 1 7fr) ©^-/^lyf^ 

■ctfofca, AP<o»n«a*5Cfl:s*aHRSiwHij*L 

*OMail#^fl!cfftt^lllTfflSEMm (BrfflSEM : 
(It)SS- 5 000) *>^fFffit^. APCfi, AP 
- 2 OfWfttt* ffl ^ . ^ WIS** H 4 2 H*-t . 

[0196] ^yi-y^mm-nym^v v-tw 

-e<O^*t^=5:B#^^@^^§*^04 2 
■«iAP«ia*5»i:fiSLfc. ^W^HckD.x-y 

mziffi2. onmt>ibjimi>tdi. iMx-commiz 
x t )xy^yy<r>mm^m^bittz^^m>im^x 

0. 7 n m T-J> l> Z t *» fe^ft-CttW 2 fgW/¥ $ <9£9Jf 

k#Jl 7nm/mi nk^rS. 
[0197] JjLh<0lS**»4>iaRWI^^ h7^m 
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y?i-hi§r&. vvxy^^ynzxhryx-?*? 
^nmmmm ( s i o x mm itemmizitKK 
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